The authors present an interesting comparison of methods to determine the use of transmission lines, the charges for such use in bilateral transactions as well as in multilateral or open access conditions, as well as alternative tariff schemes. The subject is of growing relevance in the discussions on transmission open access taking place worldwide, and we congratulate the authors for their work.
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The authors present an interesting comparison of methods to determine the use of transmission lines, the charges for such use in bilateral transactions as well as in multilateral or open access conditions, as well as alternative tariff schemes. The subject is of growing relevance in the discussions on transmission open access taking place worldwide, and we congratulate the authors for their work.
We would appreciate if the authors make a critical assessment of these methods, as well as an indication of the advantages and disadvantages of each method as compared to the others. The results shown in the paper 1 give very similar cost assignments for the compared methods, so it is difficult to choose one against the other. What do the authors propose and why?
Even though several methods are briefly analyzed in the paper, their implementation is not fully explained. It is not clear the use of equation [7] that the authors indicate corresponds to the original MW-mile cost allocation method. It seems to correspond to the power flow decomposition method, rather than the MW-mile one. We understand equation [2] better represents that method, or even equation [8] as an application.
We tried to reproduce the calculations of the flow contributions that are reported in Tables IV and V, but we were not successful in obtaining the same costs. In fact, it is not clear to us why the total transmission cost incurred by each generator is expressed as a variable cost ($/MW). The cost assignment to each generator should be a distribution of the total system transmission cost.
The data in the example is expressed as a DC load flow, without including losses. However, the two tracing methods by Bialek and Kirschen discuss how to include losses and perform the assessment using an AC load flow. Since the MW-mile method uses a DC load flow to assign responsibilities in the use of a line, we are interested to learn what the authors assumed for this assignment in the two indicated methods.
We are also interested in the assessment of revenues reconciliation for the example transmission system, in the case of bilateral transactions and the one charging generators. Is it possible to conclude on the percentage of transmission cost recovery of the different presented methods?
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Discussion of "Review of Usage-Based Transmission Cost Allocation Methods Under Open Access"
The Authors have presented a timely paper comparing a variety of usage-based transmission charges. This discusser would like to make two points about their paper. 1 The methodologies considered have been compared using a simple five-bus test system. This has the advantage of simplicity but a word of caution would be here in order. Each of the analyzed methodologies has its advantages and disadvantages but they may only be discovered after a careful analysis involving a number of larger networks of different characteristics and a variety of operating conditions. A paper attempting such an analysis is badly needed to help the current restructuring debate.
The discussed paper analyzed different transmission pricing methodologies which could be applied within a given system. This problem is complicated enough but another, perhaps even bigger, challenge is to devise a methodology for transmission pricing of cross-border trades. This problem is very topical in the context of the North American or European interconnected networks. Because of the lack of consensus on the transmission pricing, practically each control area in the USA, or a country in Europe, uses a different transmission pricing regime. This greatly inhibits development of inter-area (or cross-border) trades as anyone attempting such a trade must negotiate different transfer fees with each of the utilities on the way. To make things even more difficult, it is not easy to determine which utilities, and to what extent, are affected by a particular cross-border trade. As a result of all these problems, trading in the common European electricity market started on February 19, 1999 without any rules on the transmission pricing in place. After more than a year, the matter is still unresolved although the European utilities seem to have agreed to a kind-of common postage stamp charge for the use of interconnected system (for details see http://www.europa.eu.int/en/comm/dg17/elechome.htm).
The postage stamp charge has the advantage of simplicity but it is economically inefficient due to the lack of any geographically-differentiated signal. A simple alternative is to use the tracing methodology discussed by the Authors [14] [15] [16] [17] . As shown in [1] , tracing can handle any internal pricing methodology within each country. The only data required are the flows on tie-lines with no information required about individual transactions. The methodology is simple, transparent and very fast and it can deal effectively with circulating flows. Moreover, calculation of transfer fees can be done in a decentralized manner without involving any centralized body. Any Authors' comments on the development of common transmission pricing methodology for inter-area (or cross-border trades) would be most welcome.
Closure to Discussion of "Review of Usage-Based Transmission Cost Allocation Methods Under Open
Access"
Jiuping Pan, Yoneal Teklu, Saifur Rahman, and Koda Jun
The authors would like to thank the discussers for their interest in the paper 1 and insightful suggestions and comments. The followings are our responses to each received discussion.
To Drs. Juan Zolezzi, Hugh Rudnick and Francisco Danitz
As indicated by the discussers, the results shown in the paper give very similar cost assignments for the compared methods. It has been concluded in the paper that as far as the MW flow is concerned, the transaction-related (or generator-related) flows and transmission charges for the recovery of fixed transmission costs determined by different methods would be quite similar. We agree with the discussers that critical assessment of these methods is needed in order to discover the advantages and disadvantages of each method as compared to others. For instance, we have observed notably enlarged difference in allocated costs for the compared methods when the test system is heavily loaded.
It should be corrected that the numerical example presented in the paper is based on the test system used in reference [24] not reference [1] , and that equation (8) instead of equation (7) is used in the paper to distribute the revenue requirements among individual transactions or generators. The authors apologize for this confusion due to typing mistakes during paper preparation and revision.
In reference [24] the transmission costs allocated to wheeling transactions are expressed in $/MWh, obtained by dividing the dollar values of transaction-related transmission charges by the corresponding transaction MW sizes. Similar conventions are used in the numerical example presented in the paper both for transaction-related and for generator-related transmission charges as shown in Tables II through V. To avoid any possible confusion, these tables may be revised by adding the dollar values allocated to each transaction or generator. For instance, the Tables IV and V may be revised as follows. It can be noted from Tables IV and V that the sum of transmission charges, T-Cost ($), allocated to G1 and G2 is equal to the hourly average transmission cost to be recovered. This hourly average transmission cost is about 378.40$, obtained by dividing the total revenue requirement of transmission network by 8760 hours.
The tracing algorithms reviewed in the paper do have the common feature of considering the losses in transmission cost allocation. However, in the presented numerical example, the formulas associated with average line MW flows are used for both tracing methods in order to compare the cost allocation results with other methods. Finally, we would like to point out that the transmission pricing strategy used in the paper is to ensure a full recovery of fixed transmission costs. For instance, in the case of bilateral transactions, this is achieved by applying equation (8) to distribute the total transmission revenue requirement among the decomposed transaction-related flows where the base case generations and loads are regarded as a single transaction. Consequently, an interesting discussion would be the assessment of revenue reconciliation under various pricing strategies, for instance, applying equation (9) instead of equation (8).
To Dr. J. W. Bialek
The authors agree with Dr. Bialek that a more careful analysis of the compared methods should be performed using a number of larger networks with different characteristics and a variety of system operation conditions. As with many other researchers, we are currently working on the evaluation of existing usage-based transmission cost allocation methods in terms of algorithm implementation, computation efficiency, data requirement, and potential applications under various transmission open access scenarios.
Dr. Bialek also raised an important issue on common transmission pricing methodology for cross-border trades. In the referred paper [A], the tracing algorithm has been shown to be an efficient approach to handle such complicated cost allocation problems in European interconnected networks. The proposed approach only requires data from metered power flows, including MW import and export for each country as well as MW flows on the tie lines. Further decomposition of tie line flows may be needed after the country-level analysis to identify the contributions from individual utilities or market entities provided that the information about individual transactions are available. Transmission pricing schemes supporting regional transmission provision or inter-area economic power transfers are currently under development in the US, which have been defined as a major functionality of established regional transmission organizations (RTO).
